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PATENT 



SEQUENCE LISTING 



<110> Mark J. Graham 
Kenneth Dobie 

<1?.0> ANTISENSE MODULATION OF CD81 EXPRESSION 
<13 0> RTS-03 41 
<160> 9 0 

<2io> : 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<.":23> Antisense Oligonucleotide 
<400> 1 



tccgtcatcg ctcctcaggg 



<210> 2 

<;:ii> 20 

<212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> Antisense Oligonucleotide 
<400> 2 



20 



20 



a*:gcattctg cccccaagga 



v 2 1 0 > 
< 2 i 1 > 



3 

14 9 6 



RTS-0341 -2- PATENT 



<212> d:;a 

< 2 1 3 > r.oTr.o sapiens 

<220> 

<221> CDS 

<222> (239) . . . (949) 
<400> 3 

ccat:gtgct ggaaaggcgc gcaacggcgg cgacggcggc gaccccaccg cgcatcctgc 60 
caggcctccg cgcccagccg cccacgcgcc cccgcgcccc gcgccccgac cctttcttcg 120 
cgcccccgcc cctcggcccg ccaggccccc ttgccggcca cccgccaggc cccgcgccgg 180 
cccgcccgcc gcccaggacc ggcccgcgcc ccgcaggccg cccgccgccc gcgccgcc 238 



atg gga gtg gag ggc tgc acc aag tgc ate aag tac ctg etc ttc gtc 
Met Gly Val Glu Gly Cys Thr Lys Cys He Lys Tyr Leu Leu Phe Val 
1 5 10 15 

ttc aat ttc gtc ttc tgg ctg get gga ggc gtg ate ctg ggt gtg gee 
Phe Asn Phe Val Phe Trp Leu Ala Gly Gly Val He Leu Gly Val Ala 
20 25 30 

ctg tgg etc cgc cat gac ccg cag acc acc aac etc ctg tat ctg gag 
Leu Trp Leu Arg His Asp Pro Gin Thr Thr Asn Leu Leu Tyr Leu Glu 
35 40 45 

ctg gga gac aag ccc gcg ccc aac acc ttc tat gta ggc ate tac ate 
Leu Gly Asp Lys Pro Ala Pro Asn Thr Phe Tyr Val Gly He Tyr He 
50 55 60 

etc ate get gtg ggc get gtc atg atg ttc gtt ggc ttc ctg ggc tgc 
Leu He Ala Val Gly Ala Val Met Met Phe Val Gly Phe Leu Gly Cys 
65 70 75 80 

tac ggg gee ate cag gaa tec cag tgc ctg ctg ggg acg ttc ttc acc 
Tyr Gly Ala He Gin Glu Ser Gin Cys Leu Leu Gly Thr Phe Phe Thr 
8 5 9 0 9 5 

tgc ctg gtc ate ctg ttt gee tgt gag gtg gee gec ggc ate tgg ggc 



334 



382 



430 



478 



526 
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Cys Leu Val lie Leu ?he Ala Cys Glu Val Ala Ala Gly lie Trp Gly 
100 105 110 

ttt gtc aac aag gac cag ate gec aag gac gtg aag cag ttc tac gac 622 

Phe Val Asn Lys Asp Gin lie Ala Lys Asp Val Lys Gin ?he Tyr Asp 
115 12 0 12 5 

cag gec eta cag cag gec gzg gzg gat gat gac gec aac aac gec aag 670 

Gin Ala Leu Gin Gin Ala Val Val Asp Asp Asp Ala Asn Asn Ala Lys 

133 135 140 

get gtg gtg aag acc ttc cac gag acg ctt gac tgc tgt ggc tec age 718 

Ala Val Val Lys Thr Phe His Glu Thr Leu Asp Cys Cys Gly Ser Ser 
145 150 155 160 

aca ctg act get ttg acc acc tea gtg etc aag aac aat ttg tgt ccc 766 

Thr Leu Thr Ala Leu Thr Thr Ser Val Leu Lys Asn Asn Leu Cys Pro 
165 170 175 

teg ggc age aac ate ate age aac etc ttc aag gag gac tgc cac cag 814 

Ser Gly Ser Asn lie lie Ser Asn Leu Phe Lys Glu Asp Cys His Gin 
180 185 190 

aag ate gat gac etc ttc tec ggg aag ctg tac etc ate ggc att get 862 

Lys He Asp Asp Leu Phe Ser Gly Lys Leu Tyr Leu lie Gly lie Ala 
195 200 205 

gec ate gtg gtc get gtg ate atg ate ttc gag atg ate ctg age atg 910 

Ala He Val Val Ala Val He Met He Phe Glu Met He Leu Ser Met 

210 215 220 

gtg ctg tgc tgt ggc ate egg aac age tec gtg tac tga ggccccgcag 95? 

Val Leu Cys Cys Gly He Arg Asn Ser Ser Val Tyr 
225 230 235 

ctctggccac agggacctct gcagtgeccc ctaagtgacc cggacacttc egagggggee 1019 

atcaccgcct gtgtatataa cgtttccggt attactctgc tacaegtage ctttttactt 107? 

ttggggtttt gtttttgttc tgaaetttcc tgttaccttt tcagggctga tgtcacatgt 113? 

aggtggcgtg tatgagtgga gaegggectg ggtcttgggg actggagggc aggggtcctt 119? 

ctgcccctgg ggtcccaggg tgctctgcct gctcagccag gcctetcctg ggagccactc 125? 



a _ PATENT 
RTS-0341 * 



gorragagac :cagc::ggc caacttgggg ggc:g:g:cc acccagcccg cccg:cc:g: 1319 

gg,:rtgzaca gcccaccccg ::ccc:cc:g ccccggttcg agagccgagt ctgtgggcac 1379 

:r::g . :c:: cargcaccrg :cc:::c:aa cacgtcgcc: tcaac:g:aa tcacaacatc 1439 

ctgacrccgt catttaataa agaaggaaca tcaggcatgc taaaaaaaaa aaaaaaa 1496 



<210> 4 

<:::i> 20 

< 1 1 2 > DN A 

<2;3> Artificial Sequence 

<::io> 

<12 3> PGR Primer 
<400> 4 

20 

cagatcgcca aggatgtgaa 



<110> 5 
<211> 18 
<112> DNA 

<213> Artificial Sequence 
<220> 

<123> PGR Primer 

<400> 5 i8 
gcgttgttgg cgtcatca 



< 2 1 0 > 6 
<2ii> 2 8 
<Z!12> DtJA 

<-2 13> Artificial Sequence 
* 220> 



<2 2 3 > PGR Probe 
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<4 " 0 > 6 

ac-:::a:ga ccaggccc:a cagcaggc 



<:■:>)> 7 
<:::> 19 

< 2 l 2 > DMA 

<;:13> Artificial Sequence 
<223> PGR Primer 



gaaggtgaag gtcggagtc 



< 2 1 0 > 8 

< 2 1 1 > 2 0 

<::i::> dna 

<2 13> Artificial Sequence 



<22"5> PGR Primer 
<400> 8 

20 

gaagatggtg atgggatttc 



<210> 9 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<.220> 

<22 3> PGR Probe 



«.400> 9 

caagcttccc gttctcagcc 



20 



fi PATENT 

RTS-0341 

<210> 10 
<21i> 626 

<2i2> d:;a 

<213> Ho~o sapiens 
<22 ■) > 

Itcc.^agcct gtgcttgctg ggcatcggaa cagctcgtgt attgagtccc gcagcttrgg 



60 
120 



ccacaagaac ttctgcagtg ccccctaagn gacccggaca cttccgaggg gaccatcacc 

gcctgtgtat acaacgtttc cggtattact ctgctacacg tagccttttt acttttgggg 180 

ttttgttttt gttccgaact ttcctgttac cttttcaggg ctgacgtcac atgtaggtgg 240 

cgtgtatgag tggagacggg cctgggtctt ggggactgga gggcaggggt ccttctgccc 300 

tggggtccca gggtgctctg cctgctcagc caggcctctc ctgggagcca ctcgcccaga 360 

gac,cagctt ggccaacttg gggggctgtg tccacccagc ccgcccgtcc tgtgggctgc 420 

acagctcacc ttgttccctc ctgccccggt tcgagagccg agtctgtggg cactctctgc 480 

cttcatgcac ctgtcctttc taacacgtcg ccttcaactg taatcacaac atcctgactc 540 

cg.carttaa taaagaagga acatcaggca tgctaccagg cctgtgcagt caaaaaaaaa 600 

626 

aaaaaaaaaa aaaaaaaaaa aaaaaa 



<210> 11 
<211> 21501 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> ex on 

<222> (518) . . . (812) 

<22 3> exon 1 

<221> exon: intron junction 
<222> (812) - (813) 



n PATENT 

RTS-0341 " 

<2 2 7 * exor. 1 : :r.:ror. - 

<2 2 ". > :r.:ron 

<22J- (813) . . • (13608) 

<21.:-> intron 1 

<2j1* intron : exon :urx::or. 
<22.:> (13608) . . . (13609) 
<22 3> intron 1 : exon 2 

< 2 2 1 > exon 

<222 > (13609) . . • (13723) 
<22 3> exon 2 

<221> exomintron junction 
<222> (13723) . . . (13724) 
<22 3> exon 2 : intron 2 

<22I> intron 

<222> (13724) . . . (17291) 

<22 3> intron 2 

<22L> intron: exon junction 
<222> (17291) . . . (17292) 
<223> intron 2 : exon 3 

< 2 2 1 > exon 

<222> (17292) . . . (17389) 

< 2 2 3 > exon 3 

<221> exon: intron junction 
<222> (17389) . . . (17390) 
<2 2 3> exon 3 : intron 3 

<221> intron 

-222> (17390) . . . (18168) 

<223> intron 3 

<221> intron: exon junction 
<222> ( 18168) . . . (18169) 
- 223> intron 3 : exon 4 



.: .":1> exon 

2 2 2 > (1816 9) 



(18243) 
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<223> exor. 4 



12 3 



exon::n:ron i'jr.c::or 
(IS 243) . . . (18244) 
exor. 4 : in: ron 4 



2 2 3 



in: ron 

(18 2 4 4) . . . (18612) 
> in*:. ron 4 



<22L> in:ron:exon junction 
<222> (18612) . . . (18613) 
<22 3> in: ron 4 : exon 5 

<2 21> exon 

<222> ( 18613 ) . . . ( 18717 ) 
<2 2 3> exon 5 

<221> exon: intron junction 
<222> (18717) . . . (18718) 
<223> exon 5 : intron 5 

<221> intron 

<222> (18718) . . . (19065) 

<2 2 3> intron 5 



<221> intron: exon junction 
<222> (19065) . . . (19066) 
<2 2 3> intron 5 : exon 6 



<2 2 1> exon 
<222> (19066) 
<223> exon 6 



(19167 ) 



<J2_> exon: mtron junction 
<222> (19167) . . . (19168) 
<223> exon 6: intron 6 



< 2 1 



intron 

(19168) . . . (19824) 
intron 6 



<2 21> intron: exon junction 
<222> ( 19824 ) . . . ( 19825 ) 



RTS-0341 
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:on 6 : exon 



< 2 2 1 > exor. 

<222> (19825) . . . (19911) 

<123> exon 7 

<:..:!> exC'n:in:ror. :unc:io- 

<:-22 > (19911) . . . (19912) 

<I'.:i> exon 7 : intron 7 

<121> intron 

<222> ( 19912 ) . . . (20000) 

<22 3> intron 7 

<221> intron: exon junction 
<222> (20000) . . . (20001) 
<2 23> intron 7 : exon 8 

< 2 2 1 > exon 

<222> (20001) . - . (20610) 
<2 2 3> exon 8 



<4 00> 11 

catgcctgcc caggttccag ccccggagag caatgtgagc aaagcttgct gtctttgcaa 60 

agccaaccac tgtggcatca actccttcag gaagccctcc cggattgtcc aaggtgctca 120 

cctcctttgg ggagccctcc cagattgtcc aaggtgcttg agggagggag gaatgggttg 180 

ttctcccggc accggggctg cactcctggg cagacgctgc atgcctgtcc tcaggcgcgg 240 

ccctgctgcc acccccttgg gggctcggag cgcgacagca gcttggggac gcctcccgcg 300 

cccagcacgg tgcacctggg ccctgaggtc ctggccgaaa cgcgccaagt tgggggtagg 360 

tgcagcgacc ccatacccct cggctgcgcg ccctggcggc aggaggcggg gccgggggcg 420 

gggcgtgagc tggccggggg cggggcctat ggaggggcgg gaccgcggcg ccctataagt 480 

aoigcgcagc gcaggcgcgc gcccggccag agagcgagcg cgcaacggcg gcgacggcgg 540 

cga . :C ccacc gcacatcctg ccaggcctcc ggcgcccagg gcgcacggcg cgcccccgtg 600 

ccggcggccc ctgcgcccat ttcttggcgc ccccgcccgg tcggcccgcc aggccccttt 660 
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gccggccacc agccaggccc cgcgccggcc cgcccgccgc ccaggaccgg cccgcgcccc "20 

gcaggccgcc cgccgcccgc gc-:gc-:a:gg gagtggaggg ctgca::aag :gca:caag: 780 

a:::g: r c:: cg::::caa: cccgt r:: gggtaagggc tgcgcsgggg gccggggcgg 840 
gagggggcag gcacacactc cacgrrgggc aggtcccgcg gcagcgrgc: aggccccgcg 

ggcgcagcgc gggccgcgaa gttgtggggc cacctgtggg ctccaggagc ggggtggggg 960 

gtcgcccggg gccaccgcgc cccccgacar tggggctgag ggctgcgagc cgagtttcgg 1020 

ggcctctgtg ctcgggggcc cacctctgcg gccgggccgg ggcttctggg ggccgccggg 1030 

cagttcccgc tgtggtggtg atgggtgcgg tggtcgcggg tcgggacccg agtacccggc 1140 

cgcccctcag ctaaggaggg gcctgcgcgg gtccctggcc gcggattccg gactgctgct 1200 

tcgcggggac gagggggggg ctcgcgggcg ggactcctgg cgccccgccc ccatgagctc 1260 

atcaagagcc gccgcccctg gatggtgggg cgggggcgca cactttgccg gaggttgggg 1320 

gcgatccgcc tcactctttc cccagcccag ctcactctcc aatctgcggt caccacccga 1380 

gaccttcctg ggggtcgcgc ctaaaaggag cgcagactcc cgccgggatg gcccagaagc 1440 

tggggtgcgc gcaccctggc cgtccctgcc tgggagccga tctccctctc ctcacccaga 1500 

cacgttccag cggaggcctc ctcccagaag ggctctggag gcctcgcagg agtggggatc 1560 

ccgcggttct gagttggcac aaggaagaga gtggcaccag gggcctggag tggatggcag 1620 

ggtccgggag tggggccgct gctttgcaag aggggccccc acgctgggca tctttgggtg 1630 

ccagcgtggg tggaggaggg tcttttgctg agaatggctt tctcctgacc gcagtctttg 1740 

ctgctgggaa gtgactgatg ggctttcgcc ttt-gtttcc atttcctgtc ggtgttagaa 1800 

ttggggaggg ggtggaaatc ccttcttggc ctggaaggac tggagngggt gtccarggcc I860 

gcggcctccc cgtggccacg cccc:gggca tagactgcaa gcccctcccc gtgcccccca 1920 

ggctgtcacc cccttctcgt ggaagactcg gctgatgtcc cagtggaccg agtgtttctc 1930 



RTS-0341 -11- PATEN* 

aag::gaggc agggagggca aac:::::aa a:ggcccc:g gagccag:g: gtgggaccag 2040 

agaca:c:g: ::cccatc:g gacggctgag gatcccagtg cggargatta nttggagggg 2ir>0 

gaaggacgga ggc:gaac:g aactctcagc tgggagatga gtggggcagn cacazcccac 2160 

cttcc:caag ccgggccgr: c:gcacagcc tgcctgggac gccggtggga gzcaczqzqq 2220 

ctttcggcac tgccctggca gtgggggcag ctaggccatt tgggaggggc tcgctttccc 2280 

caggccgggc cccgggacct cagccgttgc ccagtggtgg cctgcttcag cccaggcatg 2340 

tgggagaggc accagacaca ggatgtccct ctgccagccc c:gaagcccc gtcc cc:gac 2400 

gaggcgagtg tggacctggg ggtgggggct gagggagact gtzggacctgg gggtgggggc 2460 

tgaaggaagg tgtggacctg ggggcagggg ccgagggaag gcgtaggccn gggggtagta 2520 

ggggctgagg gagagtgtgg acctgggagt aggggctgag ggagggtgta ggcctggggg 2530 

tgggggctga gggagagtgt ggacctgggg gtaggggctg agggagagtg tggacctggg 2640 

ggtgggggtt gagggagggt gtggacccgg gggcaggggc tgagggagag tgtggaccta 2700 

ggggcagagg ctgaagggga gtcacgggag gggacttctc cggaggtgga tttttgccct 2760 

ctggacggtg tgtcagcact gggtgagccc ctcctgcctg cccaggctga gaggtctccc 2820 

tggcagcccc ctgggagtgt cgccagggcg ggcctggaag tttcccaggc agctggggtg 2380 

gagacctgac acatcccaag ggtgcttgtt attaaggctc aaggaaatgt ctctgaggcc 2940 

tcaccgctcc tctccccagg gcctgctccc tgcaaagcat tgagaactga gtccgtccac 3000 

agtcactgtg gacccaccca tccactgggg ctcagtggta gccagcaatg ccaggctggg 3060 

tgaggtgggg ttggtgggca ccaccctggt ggacccccct ccaccctgg: gtcgcagggt 3 120 

gtgtggctga gagcacagtg ccatgggctt gggcctcctt ggtggagtcc ccaacacact 3 ISO 

gctctggtcc tgggcctcgg ccttccccgt ctgcagtggg ggcccacagt gagccucct 3240 

cctggtggtg t tggtggat t tgctgacatg cctgagtgtt gacagggggc ttgg^gcagg 3300 
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aagggctcag ggcgcggg-g trggccaggg gcccaaaggg ac-::c:gcc: cagagag:cc 3360 

ag:ccagaca ggcaggatgt gcagtgggga aggggctgcg ggaaccc:gc aggg:ccaga 3420 

aggacacag: gcagtcctg: gggcr rnggg gaggctggtg gggaggaggt tgacaatgga 34S0 

tatctgggtg gggcacttgt tagaagctcc a::rtagaga ggaaagaggc crtgcc:g:g 3540 

ggagaaggca gccggggcag cctgacctct ttcccaggaa ggagcccaca cacacacgca 3600 

caggcactca cacacacgaa tgtgcacaca cacacactcc caccttcaca cacactcaca 3660 

ctcttgctgt ctcccttccc aagccaaggt gcgaggggga aggtctgggc agcatgcacc 3720 

tgcgccctga ccgctttggg ggccagtgag aactgggctc cctgggtgcg cggcgggccc 3780 

aagcagggag gacattgcag atgccctggc caagcagcgt ggaaatcctg tcccttgggt 3840 

gggtctcgga gcctccatca gaggcggctg gcacctgaga cccacctgct gccaggagca 3900 

gggcaggaga gtttgtgtcc cgggacaggg aactggcctg tgggagcctt gccttcctca 3960 

tctgtgtaat ggatataaga gtcttctcct cgggggctgg ccagggagtc cagaagaggt 4020 

gtcaccagtc cccgcaggga gaagagcggt gtcccccgcc tgggactggc tgctccccca 4080 

agctaatgca gctggtagcc acctcccagt ggcagggcag ccaaacccgg ccgggaaaga 4140 

gactgattag aagcctcgct cacgggtatt tctcgcttcc agacagcaca tgactgtcat 4200 

ttggcacgtc tttcgccgtc cttccgggag aggggctgca accctggcag gcgctgtggg 4260 

ggagggggct aggacatcct gtgcctggtt tcaccaagtg ggtgtgtgga ctttccctgg 4320 

ctcccccagg ctgtctggct gcacagcttt ggggaaacgg ccactgggtc aagcgggccg 4330 

agaagaggaa gtctgtggtt tgtctctgct acagactggc cccagtgagg ctgtccagca 4440 

gtgcagggca cagagcaaaa gcagggaggt atgggcctac ttccccggtc gcccctgtgg 4500 

ctggctgtgg ctctgccggg tgctgacaag tcactcgccc tccctgcggt caccagggtg 4560 

catgcccgaa agcccrccat tctf.cctgg gtt tgagggt: ccttctcctg cacccacccc 4620 
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ag:g::cag: tcagctcaac :::cagaaa: c:gg:::acc cccaacccc: ::c:ca:aa: 4 63 0 

:g::::caag cccagacaag gagaca gacc ccaaaaga:c cc:acccc:a ::::cgca:: 4 T 40 

:gaaa:cg:a ccacgggaag agcttcgcrc atagagtcaa taaggcttag ajt:caggcg 4800 

c::g:gcgag ggagcaggcc a:cacc:c:g :accc accg: ggtnrcagac aggaccctga 4 8 6 0 

ggttggggtg gggctggggc tggagaggag ccaggtgccc tgccccttgc ttgggccccg 4920 

tg:ccctgtg atccaggctg ggcgtgctat gggtgctggg tgatactcca gccctgcagg 4930 

tg:c:gcctt gtrcccagca cccctctggg caagaagaac caggctctcc cagaaatggg 5 04 0 

c::cagtgat ctccacttcc aagtcgtccc cacctgcct t gcaggacaca gtggtacctg 5100 

gtatgctggg cage cttcca ggaacccctg gaettactca gtgtccccca gccctacac a 5160 

ccatcctttg tgtttctggg cccaaactaa gccccccaac ctgggctgca gagcaagtgc 5220 

tgaatcatga gagacccttg agggtcctcc aggtaggece ccagtgctgg aggagtcccc 52 3 0 

tcaggcaggg ggccacgccc aagggtgtgg aaggtcagct ggcagccgga tctcactttt 53 4 0 

ggggctgtag gcttcctgca ctggccgcca a:gc catggc cgtgggatgg ccaggataag 54 0 0 

gcatctgccc cccaccccca ccccccgcac aaggtctttg agggctgegg gctcaaggag 54 6 0 

ttggcggtag ggctggggga ccaggggcac agagcttgta agcgcctctc :ccaggatg: 5520 

gggtggccca gcaggggagc tttgagagtc caggtgtgag attccaaatg etaggggee: 5530 

gagaggaggg agccaccagc ttggccagag cctggrggat cacgccccca c cacgccttg 5 64 0 

ccct:ctc:c tggtcatgtg ctctcccacc acg:::ggaa agt tact get tccctcttcc 5700 

tcagcccctc gggctcccag ttatggaagt ggcgtgattc agagaaggta aaggatggga 5760 

gggagagggc tgggtgatgg gggaccccgc agggcgccct gtgctgttac atggagctcc 582 0 

aggatcaggg caggtgggca gcctggggtc ctcacttctc tccccagcca ggccaggtcc 5330 

ctcacagccc tgecaggage atgatat.ccg ctgcggtgca gaactaatct caaagctcaa 594 0 



# 
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acccaggtaa cagtgtaggt aaaacaga:g acagggcarg agactcaccc caggacaggc 6000 

gaaggaccca ggccgatggg ggcccagaac ag:cc:ga:c c:ggagc:cc ::cccgag:g 6060 

gja::ccagg gg::tccgag gggcttagag tagggc::ag aggcttagag tagggctagg 6120 

g ac::cc:gg c:cccc:gcc tcgggaacag ctggtcctgg aaggggcttg gtccccgggg 6180 

cactggtgcc caccacccct gatgcctggg agacaccagc atcctctgag catgtgtgcg 6240 

tcctcctggt cccgagggaa gtgactcctc acatccccca gctggcgggg ccagagggcc 6300 

agcatcctcg cctgacacct atttttagat gctgagacag gcggcttcct cggggccagg 6360 

ggccctgtga gtggagcttc cgcttcctgg cctaggagag aattcctgct cctctcccct 6420 

ccatgctgcc ttttcgcccc tggaggccac aacggggtca gaggggcagc tgctcaccac 6430 

ctaggagggc ctgagagggc cctacgtcac ccagggagga gtctggcccc gtccccaacc 6540 

tccacaccca ggcctggcac tgccccttct tggtgggcag agagtgaggg gttggcctgc 6600 

agggacccag gctggagggg ccgttcacct ccggccccca gcgtcccttc ctggaagcac 6660 

cttggtgagc ccctcccctc cttcacccag tatctccagg ggtacttcct cctttccttc 6720 

ctgcctcagg gcctcactgt cctcctgggg agggtgtctc aggccccagc acctcccagt 6730 

ggctgagccg aatgggcact tcccggtgtg tttcccatat gtgcagtccc taggtgtcgg 6840 

tgagcaggca cagagcccgc agcgtggccc tgcctggtgg accccctccc caagagcatc 6900 

aagggagggc ctggactaga gacacacaga tgcccagcct gtacgtaaag gcgggtgagc 6960 

tgatgtacca tcgtcctcgt cccccactgg ggtgcctggg caggacttgg ggtgaccact 702.0 

tggcccgtct gggtgggggt aaggtatggg tggggcgacc agatccctgc cctttcctgc 7030 

agctgtgggg gtgtgtgtgc tggcctggag agctcccacc cgaagttctg gctcctggct 7140 

gtccggggcc tgcgggggca gcgagcagc: ggcatgggta ggggagctga cctaggcctg 7200 

cccgggcagc gcctgctgcc ttttgctccc tttcagctgc ttct tggaaa cagcggacag 7260 
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gctgggcagg aacccag:g: gc::ggcagc ccccc::r.a aag:cga::c tgttatttat 7320 
taattcccag gaaggagaaa gaaagaaaca a::c::ca:a gagtacaaac ac:g«::ta 7380 
gragcc-.-gc aaggagccc: ccaggaaccc cacaggttac ctgggctcca tcctgagagc 7440 
caccctccat ccccaatccc cagcagagca tcttgtgggg tggggcggct tgtggggcgg 7500 
ggcgccttgg gaggcggggt gtctcgggaa gcggggcgtc tcgggaggtg gggtggctcg 7560 
tggggtgggg catttcctgg ggtggggcgt ctcgtggggt gggacagctt ggggggtggg 7620 
gcatctcggg aggcggggcg tcttgtgggg tagggcggct tgtggggtgg ggcatcttgt 7630 
ggggtagggc ggcttgtggg gtggggcatc ttgtggggtg ggacggcttg tggggtgggg 7740 
catctcggga ggtggggcat ctctggggcc cggccacttg ggaggcgggg catcctgggg 7800 
gcggggcatc tcagagggcg cctccggagg ctggagtatc ttgggaggtg ggagcaggtg 7860 
gcagagaggc ttcccacagg tgagctttga gcagggaggt gcctgtatgg atggctctgt 7920 
ggggagaggg gtgacaggag ttccagattc cggcacttat gaaacctcac agtgatggag 7980 
agccgagtgc tgctgtgcag gctaagttgt gtgcatgtca gcttctgcac ttttatttcc 8040 
ttgtttgtag acaaggcaga gagaagctga gatgggcctg aggtcgcctt ggtgaaaggc 8100 
actcagcagc cagggccttg ggctgccctc cctcatcacc gtgaaagcgg gactctcttt 8160 
taactgacat cgggctccat agttactcca gtcctaactt tgatggatcc taaaagtgca 8220 
cttctaagga cgcggcttcg gtgtttccca tgccgctgct tgcccctggg aagcgttggc 8280 
tctgcctcgg aagaagttag cgccaagatg gcagcctggg gtctttgggg cccagaagaa 8340 
acactggccc cggggagttc agtcatcagg gacttaggat gtgggggctt ttcaaacagc 8400 
tttatttaga cgtgattgac acacagtaaa tacagatgtt taagggtaca acttggtaag 8460 
ttttgacaaa tttatacccc cgtgaaacca tcaccaactc cccaggtgcc cctggggccc 8o20 
ttgggatctc tgcttcctgc ccctcctccc cgtcccaggg caaccacggg ccgtcgctgt 8380 
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gggcgcacac agca:gca:: cc::caacaa gcggacccag aaggcac::g caca:cg::g 8640 

ctgtrctgcc rc:::gc::c agca:ga:ta cccagaggcg cacccgtgcc g:ggcc:gcc 8700 

cgtcgtccat gcacccgtgc r^tggcgcgc ccgtcgtictg tgtggcatgc c:g:c:g:gc 8760 

acccgtgctg tggcgtgccc grcgtccgng tggcatgcct gtctgtgcac ccg:g:cg:g 881:0 

gcgtgcccgt cgtctgtgca cccgtgctgt ggtgtgcccg tcgtctgtgc acccgtgccg 8830 

tggcgtgccc gtcgtctgtg cacccgtgct gtggtgtgcc cttcgtctgt tccttttatt 8940 

gccgggcagg gttgcaccca catgtgcaag ccagcgacgg accccaggtt cacccgttca 9000 

ccggtcagtg ggcatatggg ttgtttcagt ttggggcatt tacaagaaac gtgctagaac 9060 

atttgtgtac aagtcttgtg tgaacctaag ttcatttctc ttgggtaaat acctgtgcgt 9120 

ggagcagctg ggtcatgtgg tgaatgtggg tttcactgct taagcagcag ttttacataa 9130 

ctgccaaact gttattcaag gtggctggac cgttttacag cccccgttgt atgcgtccca 9240 

gttgcctccc ccagcagcat gtggtgtggt tggtcttttt cgtggcagcc agtccactgg 9300 

gtgcgctcgg catgtggctg cagcttgacc tgggtttcct ggtccctggc aaggtggagc 9360 

atctcttcat gtgctttttt gctgtgtgtg gatcttgcgg ggaagggtct gttcctgttt 9420 

tttgcccatc tttcaaagat tgggttgcca gttttcttgc tgttgagttt ggaaagctct 9430 

gcatacgttc agggcacagg tcctttacca ggctctgccc caggtct ttc ggagagcagg 9540 

tgtctttcgc attcctgact ctggggaacc tctagccctg ccacatgggg tttgttatgg 9600 

ggcaggggca cctgtgcctt tcccaccacg gggcttgggg atttggtgct gccattgccc 9660 

tccctcgtag gtggccctag gggggtccct ccgcctccgt ttcctcatcc agaaaccggc 9720 

agtgaccatc accaccattg ttgtcaccta gctccagctc aaggtccctg ctgaaggtcg 9780 

gagagcttgg catggccccg tttgtccatg ctagggctgg gaagaccaag gcccaggtga 9840 

ggcctctgcc cagtgcctgg cactcctnct tgccccattt ttccacccag ggtggctccc 9900 
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gac:ac::c: gg:agcc:cg gggacagn-g agg:ggacag gc:ggcg:ca ccccca:::c 9960 
cggc:g:ccc ccccaccccc :cc:ggccca gc:g::c:gc cc:a::aaaa gtca ratggg 10020 
cc=:cggg:c c::cc:ggrg ntggcccagg c:c::tcagg c:c:g:aggc caggaccagc 10080 
ctcccctgca accc:cggca gaggcctggg gccggggcnr: gtctaggggc agccrcccca 10140 
tacggccctg gagtctgaac agaagcccct tcccagagca cagcaagaag ctgcaacgtg 10200 
gcctgaagtc ccaccattag caggtttggg gttcaggctg agctttgcca tcactacctt 10260 
tctgttagga cggtatgccc attagatggg atcatcccct cagcgcccag gctagaggag 10320 
gggtggtccc tgcccagcca gggagggctg ggggtggatg ggcctctaca gagcagcttc 10330 
cgagccaggc acggttccat gatcagctct gttttataga gggggacact gaggaaccgg 10440 
gagcctgggg accttccagt ggccccacag ctcctgtggc tgagtcaggg tttgtcacca 10500 
ggcctctgtg gggatgaggc tcccccatcc acctgcccca ctctgtcctg gaacagctct 10560 
caaaacggtc tctggaccac agtttcaaaa gaaaataagc aatgtt t tea aaggccctgg 10620 
aggaagecag agttaccacg gcaactctcg gcctcgccac ctcctcccgc caggctgeat 10630 
ctggagccag ctcaggaggg cagcagggtg aggacageca ggctctctgg ggccaccccc 10740 
cagcccccac ccttcctgcc tctcctgcac tgtccacggc cctccctgtg ctcccacggg 10800 
tataatgggc acagaagaac caggagctgt ctgcccctgc aggattctgg aagccagggg 10860 
cccctggcct ccctggggcc ttgtcatgtg aggggcacac gtggggtccc agctgccaca 10920 
tggcttccag cgctgcccgc aggtgtatgt tgggcccttg gtgactctaa tgcaccttcc 10930 
actcggcaca gaagagcttc agtctggggc ctgggcgggg gaagtaggct gccatcctcg 11040 
craaaccaaa gtgtgaaaat tgagttgaaa ctcccatagg agggcaggag gcacagctcc 11100 
tcagaagaag gtctgagaaa ccacagccca ggctgttgtt -cgggtgtgt ggagaaggtg 11160 
ctctggcagt cctgctacag ggggaccatc aacagcccct ttggggtgag agccccgtgg 11220 
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c 



igctggcac cagcagcccc tatgaggc:: atrrtattrr tigagacaggg :c::gc:c:g 11280 



ccaccgaggc :ggag:gcag cggcacaa:c acaac:cac: g:agcc:caa cctcctgagc 11340 
tcaagcgatc ctcctgccnc agc-::ccaaa ggtgctggga ttacaggcgc t:gctaccac 11400 
g:c:agcccc ctctggcctt attgttngcc aggcccagc: caggncccgg aggaggggag 11460 
acaggagtgt gagggaaagg gggaagaggt atagagcccc cagctcctcc acccacccga 11520 
accctcaccg aggccctaga ccctagaccg gcctgaccgg ggggtcctca ggccggggac 11580 
ttgggtgcag gccatggtgc tggggcctga agctcacgct ctgctgagca cagccccctg 11640 
cccaacccca ccctggggcc ctgcttccct ggccagggcc attggaacag gagtggggct 11700 
gtccaggtgg tgttcttggg tccagccctc agtttctctt ctgcagttga ccggcagccc 11760 
tgcatctgtg gtggggtcgg cgcctggtgc tggtgaggca aggcctcagc tgctgggaca 11820 
ggacctgcct ggcacccagc tggtggcaga gccaagcatt ccgactcagc tctgggagca 11830 
gctgccttct gggctggcat tctccgccag gggggttgtg ccctcgtggc cccccccggg 11940 
tgcctcctca cctggctgat ttcatctcct gtccccctgc ctcctcctcc aggaagcccc 12000 
cagggcctgg ccctccttga gagtggcatg gaggaggaag aagactcgcc caggcccatg 12060 
ggagtcggat ggtggccgca cttgtggggc cctgacccca taggcttctt cagcacgccc 12120 
tggcctgggt gatccctgcc tgagggctgt gcacggctca tctgccagac cagattttag 12130 
gggattcttg tactgtcctc ctggagcagc agggggtaaa gcctgaccca cccagactgt 12240 
ccagcaacaa gggcctcctg ctgtgggcca gggaccctgg aactgaccaa ttgtgtccta 12300 
gggacgcaga gtccccaggc tgctagaggg ctgtggggcc ctgtttcatg cctgaagcag 12360 
gaagaaaccc caggagaggt ctgaagggga cccagccccc accctgtcta gcagggagga 12420 
gcctctgcaa gaggccgagg ggtgctgaag tggaggagga tagaggcagc aggactcagg 12430 
gtcactggtc atttatgggg atcacacggc tgcagtgtgc cctgcatgg: gctaggcacc 12540 
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agggacagca gaggacaagc c:g:g:cc:c rcccaccacc agagggccgg gcactgcccc i::600 

ragggagaga gggggccrcg gtgtgrgcag aggggggcct ggggcacgtg ccrggrctgg 12660 

:caga:ga:c agagtgggcc gggctgggcc tggtcngggg cccag:c:ca agggcagacc 127::0 

cca:c:ggc: agagrtgact gtgngcacae cggatgaccc ggcgctgaag gcc:c:-:ctc i::780 

tctgtgagcc tcacccccac ctgccagact cccagcacag cctgcttcct gccccagctg 12340 

ctgagcgaca gcgctgggcc ggcttctgcg cgccccttcc cccagcccat cttggaaacc 12900 

acagcagcgt ccttcctccc aagtcccttc ccagggctga catcccacag cagggatgta 12960 

tcccacaaac cccgcaggcc ctggtgccta cagcttggcc tggtaacatc aaatcctacc 13020 

ctctcctcct ggcagcaaag atggggtgcc cccaccccag agttctcagc acccccagac 13080 

agaagcagtc ccccagcgac ctcagaactc ttggggcgct gccacaccct tgcaggaggg 13140 

ggcagtgttc ctgggatgct caggtcctgg tatcacctct ggccagatac ggaaggtgaa 13200 

actacagggc atccaattca ccttgaactt cagataaaca ccagarratt tttttgtatg 13260 

tcccgtgcaa tatttgggac acacttaccc taaagaagta ttctgttttc atctgagagg 13320 

cagatttaac cggcgtcccg tgtcttcctg gcagtcctgc cctggagtca cactccacag 13330 

gtgcagggca gggccaggct ccaagtagat ggcggccaaa gcacccgccc catgctcctg 13440 

actcccgggg ctcttcaggg cattgcgaaa accagcagca gagctgacac ctggtccctg 13500 

ctcgggagcc agcaaggcag gaggctgctt aggccttgcg tgtggggtgg gcgcactccc 13560 

tgctgcagtg ctcttcgtac atgtgacact gttcccgctc tttcccagct ggctggaggc 13620 

gtgatcctgg gtgtggccct gtggctccgc catgacccgc agaccaccaa cctcctgtat 13630 

ctggagctgg gagacaagcc cgcgcccaac accttctatg taggtgagtg cacatgtggc 13740 

cgcagacgca ttcagggagg gcttctagga ggaggcaggt cctagccctt tggatgggga 13300 

catggagggt gaaagacagt cgggcatggc gtgtccgggc agggaggcgg ccctggaaag 13360 
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ggctctgggc acaaggg::g agatggaggt gggccrgtgg cc-gccggcc c::c:gg:c: 13920 
gagccagggc agggggcggc agccaggcc: gggcagggac tgtgtggaga ccr:gc::a: 13 980 
:-;aag:g:g gggt:at:rc gggggaggct ccctgagaag ggtggggctg gatgcccggg 14040 
ccacacagag cagccgaggc agctggcgcr gcggagcccg ggagggaggg agggacggag 14100 
ctcaagggat ggaacccagt gaggggtgga gacggggcag gggaggggtg gagaggggcg 14160 
gagacgcccc agaggcggcg tgactcagct gcccctgcag gcagccgcac cttgctgcct 14220 
tatcaggctg cgtgtggggg actgggctgc cctccctgcc cccaggagca ggagcaggag 14280 
tgatggagga ggaggagggg aggggcaagg ccaggaggag gaggagggcc atctcactgt 14340 
gcagagagca gcacccttcc tcctggtgcc cctggcaggg ctggtgctgg tggggctccg 14400 
ggagcatttg ttgagatgct tctggccttg aaaggaggcc cctgggatgg ccctgttgcc 14460 
ctcacaggct gaggggtggg tgaggtgggc agcctgtgtg tccccagtcc tcagggcttc 14520 
cctcagccgg caggtgcccc caggcctgga gccgcagggc caggcccccc gccagttacg 14580 
gaggctgctt ggcttggttg ctgaaccagg gccccaggag gccgaaatag ccccacacct 14640 
gcgccgtccc acctctttgt ccagtcaccc cagggccagg tgagggccct ggccacacag 14700 
cgtgcccgtt ccttcttccc catgccccgc tcatgggtca gagggccggt gctggggtcc 14760 
agatggtgtc aacagggatg gtccctg'xc tccccagaga cagaagcctg tggcccacgg 14820 
agggtttctg ggcccagccg atcctaggga gggtcccatg gccctgccca taggttcctg 14880 
gcctctctcg gggccgtggt gccctcacag gtggtgtcag gaaggacggg aaaggctgct 14940 
tgtcccaggg gctcatgtgg agaccacccc ctgcacgcag ctggggcgct cctgcctgtg 15000 
tcctcagaag cactcggctt agctttgccc atgtgcctgg gctgtgggtg gcagagcccg 15060 
gccagcatcc cccgatctcc aagggtgcat ctctactgga ggcccctcct gggcctcttg 15120 
ctccccgctt cccagatcat caggatattt ggggtccaga agggcctccc agccatcctg 15180 
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ggcc::g ;cc rccggggcca ccagtccagc cag-.gacaac cacagcatcc ccggcctgga 1524-'. 
acgaggccgc crccagcacg "cctcgtac ccc-.gtccag ggacaggagg ggcrgcccct 15300 
gccaccgag- ccccrtctcc aggacccggg gccrgtgggr g-gaggcagg cgtcctcgga 1536) 
aggggtcacc crccaggcac ccggcggcca aggctcgtgg ctggagcagc tcccgctgtg 1542) 
gggtcggcgt cgggccccgt gtggccggag aggagctgaa gggtcactta gcttcgggct 15480 
ggggcgagga caggggacac cccagagagg tatgccaggc ctccttcctg cgccccactc 15540 
tcggcagaag cagaggtcac aggccgtgct gaggccccat ggtgctgccc ccatgatgcc 15600 
agggtgaggc tggcgttgga agcaggtgtc tgacctgcat ggtgtcaccg rggccacatc 15660 
agagctccag ccccagagcc gcccaccctc ggtccttggc tgtggttccc ctgggctgga 15720 
ggagcctgcc gttgtgttgg ccacacgacc acaggacctg ccacccccga cgtgggctcc 15780 
gcctgggccc ccactggaca gggacccctt ggagctcctc tggccaccaa gtcctcgccc 15840 
atcccagaat cggccttctg gagcctcttg ctgtccctga tgcgggctgg gccttgccaa 15900 
gggctctttt tcctgcgccg ggaacagggt ggatttgctg ggctcactcc cctcagagac 15960 
gctgcgggtg cggtgggtta ggcccaaggg cgttaagaga ggaggctggg gtggggctgg 16020 
ggcctggcag ggggtctggc agccctgggc ctcccacctc ctgtcaggac caaaaaaggc 16080 
aacgcgcctc tcctgacctg taccccggag tgaacccaac cttgcaaccc aggagtgtca 16140 
gggcctgagg ggagggagac ctggctcctg ggtgccgtgc ccgtaaggag gtggccacct 16200 
gcagggcatt cctggcagag gcttcatctg gccaggtagg aggctgggtg gccgagcccc 16260 
aaatctgggt gtgttctctg cctggcggcg ggtcctgccc caggcacctt ctcctctggg 16320 
ctggctgggc agggacaatg ggcctggctg cgaggagggg gcctgggctg ccttctgcat 16380 
tgcctcggtg acgggagatg gcccctgcct gctgagggat aggggagtgg gcaggcagtg 16440 
agagacactg acagctgtcc cgcgggtaca gggccctgtc tgggtggcca ggcccatgtc 16500 
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tcgggcccac agtgcgcccc ccaccc::gg acggcgcc:: ctccctcccc aggrgcatgc 16560 
ogcccagcca gggagcgtgg gggag — cgg gagggctggc ccacacgccc tggcccagct 1662) 
gtcccaggrg gggtgctggg cr.cagcccr cagcccaggg cctaggaatc caacrtgatc 166 30 
ccccccacac agcagccagg ctcaaatgca ggtcccgcaa cggaagtgct gctgtgcagc 16710 
ccagactggg gggcaggagc cagcagggcc cccccaccct cctcccgcac cacactgggg 16800 
aggcagcatt ggttccagtt ccggttcctg ggctgccctc tcaaccccgg cctacagtgg 16860 
ggcccaccct gtgccttctg atgccactcc caccccacgc caagtcccag aggctttggg 16920 
agcgggtgaa ggcggtgggt ggcgggtggc aggtgcaggc ggtgggtggt gggtgtggca 16980 
ggtggcgggc cccaccgcag gtgtcatccc cgcgaagcac ctgtcgccag cactcagagc 17040 
gctcatgagg tgcccagtcc ccatgtggcc tccttagtct ccgtcctgtg tcatggaaga 17100 
ggtaactgag gcacagaaaa ctcaccaggc caggctggga tgtgaggtcc cttgctgctc 17160 
atccctggca gtcagcaacc ctacatcttc ccagctgggc ggcccgtggt gggttcggca 17220 
cccaggaccc tccggggtct tgggctgtgg cgagtgtgta ggcacccacc tggtgtctct 17280 
ctccccgcaa ggcatctaca tcctcatcgc tgtgggcgct gtcatgatgt tcgttggctt 17340 
cctgggctgc tacggggcca tccaggaatc ccagtgcctg ctggggacgg taaggcaggg 17400 
aggcgggcct gtgcctgggc cggggagggg ctgggggctg cgtctggccc tgaggagggg 17460 
gcagagctgg tgctcagggc ggagcctaga attctggggg aggtggctcc tgcgccctgc 17570 
ttttcccgtt tggtttttaa attaaatccc accgtgcttg gtctccatcg tggccagttc 17530 
ctacgtgacc gcttttcttt gtcaaaaaat agccacaaat ataacaggga gcaagcctca 17640 
gctccgaggc cagcctcggc gtcccgggca caccgccccc tgtgggaagc ccaggcctgg 17700 
ctgtgccatc cagggcctgg ccagtccagg aagagggagc ctatgcccgt gtctccagtg 17760 
ggggaaactg aggcagatcc cacggctccc ccttccgtgg ggagcaggaa caagggggtg 17820 
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gggaaga.ca g-caggggrc a:gc:gc:gc acacgccccc c.gggggctg cagacatccc 17880 
ggactcacca gcctg-gacc ccaaaccaca cgccccgccc catccacccc gcccsgrgga 17940 
gccrggcgcc gcgtggggac a:cc:gggc: ::gacggc:c ctccctgcgc tgagttctag 18000 
cctctgtgcc ccagggctcc acacaagccg c:cactcc:g gccaggccgc gggctggtgg 18060 
ctcccactag cccctcacag acacgcccgc tgggcacctg ggtgtgtgtc cttgggcccc 18120 
gcctacagcc tgccctcttt cccccccctg gccactgccc ggctccagtt cttcacctgc 18180 
ctggtcatcc cgtttgcctg tgaggtggcc gccggcatct ggggctttgc caacaaggac 18240 
caggtgagcc tgggtgtgca gggacagggt ggggtgggtg acgggggcac cctcctctcc 18300 
tgtcgcgggt gggggttggg ctgactcatg gcttgtggga gctcttcggg ctcttcctgg 18360 
gtcccacttg ccaggaggat ctccaggggc tttatggagg aggcagcatt ggggctgagc 18420 
accaggccag cctcccgtgt cccagcactc ccggggcagc tgagagtgca gagtccttgt 18480 
cctctggggt ctagccccga agccaccctg cccagggaga gcctgggaaa agtgcgtccg 18540 
cctggggcgg ggcggggtgg gggcaaggag ggggaggttc cccctgtgca tgtgaccgca 18600 
cccctccccc agatcgccaa ggatgtgaag cagttctatg accaggccct acagcaggcc 18660 
gtggtggatg atgacgccaa caacgccaag gcrgtggtga agaccttcca cgagacggtg 18720 
cggccccggg gggcgagggc ggggagcagg gccccgggaa cccggcgggg tgtgtctcgt 187S0 
cctggatgaa tcctgcctac gcccagacct caggagcagg aggtgccctt gggacctcca 18840 
ggacccctgg tctcaactgg tcctcgggtg ggaacctagt gggccagggt ggcccagggt 18900 
gcggaaagct ctgagcagcg cagctgagga ggaagaaggc tggcccctgg atgcattctg 18960 
cagtggggag cgctgcgtac ccctggccac ctccccatgg gttccctaga gccaccgccc 19020 
ccctgggcac atccagggct gaccctgcac ccctgctctc tgcagcttga ctgctgtggc 19080 
tccagcacac tgactgcttt gaccacctca gcgctcaaga acaatttgtg tccctcgggc 19140 
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agcaacatca rcagcaaccr c"caagg:g cgcgaggccg gcggggccgc gccrgacccc 1920 D 
ccgcargrcc cgcccctggg tggggtccta ggggtgggca gg-.cacacgg cagccccaca 19260 
gagcgacc acactgggtg gcatggcccc tgtcagggct gctctgctgg gagggtrggg 1*320 
cgggaccgc atctggccca cgaggaaggc aggcgccctg tgccgcgcat cccgggtgaa 19380 
gaaggcggag gctctggggg gtgggaactc acccgcaccc ccagctccac gtgtgcactc 19440 
gtgggtgcgg acgcccctga cagcctgtag ctggcagggc ctgcaggcca tatagtgccc 19500 
tgtggaagtt tcctgctgag gcctcagtgg aagtcgccat cagtgatgct tcaggggtct 19560 
agtgacacca atgaccgtga tctcagtgga aaagggcaca gtgtgtccca ggcatttcgc 19620 
gtttacgcta aaacgggtgg aagatagcaa gccggcagag gccgggccgc tgcacccgcc 19680 
tgttccgagg tgggragggg gtggggggct gttcccagga ttcccctcta cgctttctgt 19740 
ggtgaccacg gattactgcg tgacaacggg aagccgggag ccgaggcccg gtccctgacc 19800 
acgcgtgcct ggccacccct gcaggaggac tgccaccaga agatcgatga cctcttctcc 19860 
gggaagctgt acctcatcgg cattgctgcc atcgtggtcg ctgtgatcat ggtgagcggg 19920 
cgggggcgga gggcctgctc tctgggctgc cccttccgcg gggccttgtg ctgactgcgc 19980 
cccccaccac cctcctgcag atcttcgaga tgatcctgag catggtgctg tgctgtggca 20040 
tccggaacag ctccgtgtac tgaggccccg cagctctggc cacagggacc tctgcagtgc 20100 
cccctaagtg acccggacac ttccgagggg gccatcaccg cctgtgtata taacgtttcc 20160 
ggtattactc tgct.acacgt agccttttta cttttggggt tttgtttttg ttctgaactt 20220 
tcctgttacc ttttcagggc tgacgtcaca tgtaggtggc gtgtatgagt ggagacgggc 20280 
ctgggtcttg gggactggag ggcaggggtc cttctgccct ggggtcccag ggtgctctgc 20340 
ctgctcagcc aggcctctcc tgggagccac tcgcccagag actcagcttg gccaacttgg 20400 
ggggctgtgt ccacccagcc cgcccgtcct gtgggctgca cagctcacct tgttccctcc J0460 



„ PATENT 

RTS-0341 

=gcc=cgg== cgagagccga g.cgcgggc ac:c-.c=gcc ctc.:g=acc = g = c«,--ct 20520 
aacacg,cgc crccaactg: aa.cacaaca :cc,ac:cc 9 tc.:::aa: aaagaaggaa 2,530 
ca,caggca, gcaccaggc c-^gcagtc cc,cagcgcc ag-.gg,g,c, gagaccagg 20540 
ggct.ggccgg agggcagggg aaccrgaca: cggtggggct tggctctgtg gaccc.g.gg 2 :700 
ggtccagggt gagggtgggt gggtcggga, ccctggtgtt caccaaagga gtcactccgt 20760 
aaaatttggg gagttactca tcctgagcca aatatgagca ccggtggcct gtgacacagc 20820 
cccaggtcct gagaacttgt gcccaaggcg gtctggctac ttaattgtat acatttcagg 20830 
gacataggac attgatcatt acatctaaga tgtacgttgg tttagtcgga aaggtgggac 20940 
gatttgaagg ggagggactt tcaggtcata ggcggattaa aagatgttct gattaataat 2,000 
tggttgattt tatctaaaga cctgaaacca atagaatgga ctatccgggt taagaggagt 21060 
tgtggagacc aagattatta tgcagatgaa gccgccagat tgtaaacgtt tcttatcaga 2 1120 
ct.aaaaagg taccagaatc ttagttaart ctcccctgga tcagga.at- gacctggaaa 21130 
gggaggggga ttctctatag aatgtagatt ttcccaagag acagctttgc agggcca.tt 21240 
caaaatacat cagagaaata tattttgggg taaaatactt: cggtttcttt cagggcctgc 21300 
tgccacgttg gtatcttatt actacagagt ctgttttgtg agtcttaagg tctttttatt 21360 
tttagacaga gttttgctct tgtcacccag gttggagtgc aatggcgtga tctcagctca 21420 
ccgcagcctc ccctccacct cccaggttca agcgattctc ctgcctcagc ctcctgagta 21480 

21501 

gctgggacaa caggcatgca c 



<2'10> 12 
<7:11> 000 

<::12> dna 

<213> Homo sapiens 
< 2 2 0 > 





-26- 



PATENT 



RTS-0341 



< 4 0 0 > 1 2 



000 



<;::o> 13 



20 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<4 0 0> 13 

gcgcctttcc agcacaatgg 

<2i0> 14 
<211> 20 
< 2 1 2 > DNA 

<J:i3> Artificial Sequence 
<22 0> 

<223> Antisense Oligonucleotide 
<400> 14 

agccagccag aagacgaaat 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 15 

cctggctgag caggcagagc 



20 





RTS-0341 



-27- 



PATENT 



16 



20 



<212 



DXA 



<213 » Artificial Sequence 
<2 20 * 

<2.:3> Antisense Oligonucleotide 
<400> 16 

gcacttggtg cagccctcca 

<210> 17 
<2U> 2 0 
<2 12> DMA 

<!':?.> Artificial Sequence 
< 2 J 0 > 

<223> Antisense Oligonucleotide 
<400> 17 

ttgaagacga agaacaggta 

<;:io> 18 

<2 1 i> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 18 

coaaattgaa gacgaagagc 
<210> 19 

<.:ii> 20 
v.;:i2> dna 

*.J13> Artificial Sequence 





RTS-0341 



-28- 



PATENT 



<::: o> 

<22V> Ar.::sense Oligonucleotide 



grcagaagac gaaattgaag 

< :■ L 0 > 2 0 

<::ii> 20 

<1'12> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> Antisense Oligonucleotide 
<400> 20 

cctccacjcca gccagaagac 

<210> 21 
<211> 2 0 
<212> DMA 

<213> Artificial Sequence 
<22 0> 

<223> Antisense Oligonucleotide 
<4 00> 21 

ggatcacgcc tccagccagc 

<::io> 22 

-211> 20 
< 2 1 2 > DNA 

<?. 13> Artificial Sequence 
-22 0> 

-.22 J> Antisense Oligonucleotide 



<<;oo> 19 



20 



<400> 22 



RTS-0341 




PATENT 



20 

ca:aggg:ca cacccagga: 



<210> 23 

<:::> 2D 
<212> :<:-;a 

<:i3> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
< 4 0 0 > 2 3 

cr.gtct.ccc agctccagat 

<::10> 24 
<2L1> 20 
<212> DNA 

<213> Artificial Sequence 
<::2 0> 

<123> Antisense Oligonucleotide 
<4 0 0> 2 4 

gcctacatag aaggtgttgg 

<210> 2 5 
<211> 2 0 
<212> 2'NA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 25 

atgtagatgc ctacatagaa 
- 210> 2 6 



..2i:> 2 0 





-30- 



PATENT 



RTS-0341 



<213> Artificial Sequer.ee 



<2.:3> An::sense 01 igor.uc leo _ icle 
<400> 2-5 

gatggccccg tagcagccca 



<211> 20 
<i:2> DtIA 

<?i'3> Artificial Sequence 



<j23> Antisense Oligonucleotide 
< 4 0 0 > 2 7 

gtccccagca ggcactggga 

<210> 28 
<211> 20 
<2 12> E'NA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<.100> 28 

acctcacagg caaacaggat 



<210> 29 
<211> 20 
-212> DNA 

013> Artificial Sequence 



<210> 27 



RTS-0341 




PATENT 



<223> Ar.tiser.se Oligonucleotide 
<4 00> 2 9 

grtgacaaag ccccagacgc 

<210> 30 
<::11> 2 0 

< 1: 1 2 > DNA 

<::13> Artificial Sequence 

< 2 2 0 > 

<223> Antisense Oligonucleotide 
<400> 30 

acatccttgg cgatctggtc 



<::10> 31 
<211> 20 
<212> DNA 

<::13> Artificial Sequence 
<22 0> 

<223> Antisense Oligonucleotide 
<4 00> 31 

gcttcacatc cttggcgatc 

<210> 32 
<211> 2 0 
012> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> Antisense Oligonucleotide 



v.400> 32 

gaactgcttc acatccttgg 



2 0 



RTS-0341 



<210> 33 
%■ 9 " " ~> 2 ( 

<212> i::a 

<213> Artificial Sequence 
<.:220:> 

<22 3> A:: ti sense Oligonucleotide 
<4l.'0> 3 3 

tcatagaact gcttcacatc 

<210> 34 

< 2 1 1 > 2 0 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Ant i sense Oligonucleotide 
<400> 34 

cctggtcata gaactgcttc 

< 2 1 0 > 3 5 
<211> 20 

< 2 1 2 > DNA 

<2 13> Artificial Sequence 

< 2 2 0 > 

<223> Antisense Oligonucleotide 
<40 0> 3:> 

gtcttcacca cagccttggc 

<210> 3>5 

<2i:> 2 0 

<212> d:ca 

<21 S> Artificial Sequence 



RTS-0341 



12 J> 



-33- PATENT 



<4-i: > 36 

cct-::tcgtgg aaggtcttca 



<2i:.)> 37 
<2ii> 20 

<::12> DNA 

<213> Artificial Sequence 
< :: 2 0 > 

<223> Antisense Oligonucleotide 
<400> 37 

gggacacaaa ttgttcttga 

<::i0> 3 8 
<::.i> 2 0 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<-K>0> 38 

gcccgaggga cacaaattgt 



20 



20 



20 



<210> 39 
<2 11> 2 0 
< 2 1 2 > DNA 

<113> Artificial Sequence 

<:■ ::o> 



J2 3> Antisense Oligonucleotide 



RTS-0341 

<400> 3^ 

cc::;gaa.iag g::gc:ga:g 

<:::)> 4-) 
<:::::> 2 ) 
<:::;!> p:*a 

<213 > Artificial Sequence 

< 2 ?. 0 > 

<22'3> Antisense Oligonucleotide 

<.;oo> 40 

gqcagtcctc cttgaagagg 

<210> 41 
< 2 1 1 > 20 
<212> Z'NTA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> Antisense Oligonucleotide 
<4 00> 41 

aggtacagct tcccggagaa 

<;::o> 42 

<211> 2 0 
<212> DUA 

<213> Artificial Sequence 
<220> 

<223> .Antisense Oligonucleotide 
<-400> 42 

ccgatgaggt acagct tccc 



_34- PATENT 



20 



20 



20 



v210> 4 3 





RTS-0341 



-35- 



PATENT 



2 0 



<213> Artificial Sequence 
<22^ > 

<223> ;..r.:isense Oligonucleotide 
<4 00> 4 3 

caatgccga: gaggtacagc 

<210> 44 
<211> 20 
<1'12> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
< 4 0 0 > 4 4 



atggcagcaa tgccgatgag 

< 2 i <>> 45 
<211> 20 

< 2 1 2 > DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 45 

ccgaccacga tggcagcaat 
<210> 46 



<::12> DNA 

<::Z3> Artificial Sequence 



20 



011> 2 0 



< 2 2 0 > 





RTS-0341 



-36- 



PATENT 



<223> Ar.nser.se Oligonucleotide 



< 4 0 0 > 4 6 



20 



gavcacagcg accacgatgg 

<210> 47 
<:: :i > 20 

<2 12> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 47 

aggatcatct cgaagatcat 
<210> 48 

<::ii> 20 

<f:12> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> Antisense Oligonucleotide 
<400> 48 

agcaccatgc tcaggatcat 

<210> 49 

<::ll> 2 0 

<::i2> dna 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<.4 00> 4 9 

cagcacagca ccatgctcag 



20 



RTS-0341 




PATENT 



< 1 


: o > 


50 


< 2 




20 


< I: 


12> 


DXA 


< '"! 


13:> 


Artificial Sequer.ee 


< LI 


20> 





<223> Antisense Oligonucleotide 
<400> 50 

tgccacagca cagcaccatg 

<210> 51 
<2il> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 51 

ccggatgcca cagcacagca 

<210> 52 
<211> 20 

<::i2> DriA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 52 

ctgttccgga tgccacagca 



*210> 53 
<. 211> 2 0 
<-.212> DXA 



# 



oo_ PATENT 
RTS-0341 ^ B 

< 2 1 3 > Artificial Sequence 

<2.':-J > 

<2.:3> Ant: i sense Oligonucleotide 



< 4 -J " 5 3 

eg ::;tgctgtt ccggatgcca 



<:*:o> 54 
<::ii> 20 

<2 12> DIIA 

<2 13> Artificial Sequence 
<2i0> 

<l'i 3> Antisense Oligonucleotide 
<400> 54 

gtacaeggag ctgttccgga 



<::io> 55 

<211> 20 
<::12> DNA 

<j 13> Artificial Sequence 
<220> 

<223> Antisense oligonucleotide 
<400> 55 

gggcctcagt acaeggaget 



20 



20 



20 



<210> 5 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
- ;>20> 



223> Antisense Oligonucleotide 





RTS-0341 



-39- 



PATENT 



< 4 0 0 > 5 6 



2 0 



gc^gaggtcc ctg:ggccag 



<: 2 1 0 > 5 ~ 



2 0 



< 0 I 2 •> DNA 

<2'.3> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<4 00> 57 



tacacaggcg gtgatggccc 



<:::o> 58 

< 2 1 1 > 2 0 
<2 12> DNA 

<2I3> Artificial Sequence 

< 2 2 0 > 

<023> Antisense Oligonucleotide 
<.400> 58 

tacgtgtagc agagtaatac 
<210> 59 

<:m> 20 

<212> DNA 

013> Artificial Sequence 
<22 0> 

<223> Antisense Oligonucleotide 



20 



<400> 59 

aagtaaaaag gctacgtgta 



20 



RTS-0341 




PATENT 



<210> 


6 0 


<2i:> 


2 C 1 


<212> 


DXA 


<213> 


Artificial Sequence 


< :. 2 o > 




<?23 > 


Antisense OligonucI 


< 4 ii 0 > 


6 0 



aggtaacagg aaagttcaga 



< 2 1 0 > 61 
<211> 20 

<;:i2> dma 

<213> Artificial Sequence 
<::2 0> 

<223> Antisense Oligonucleotide 

< -4 0 0 > 61 

20 

catcagccct gaaaaggtaa 



<210> 62 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<2 2 0> 

<223> Antisense Oligonucleotide 
<400> 62 

ctcatacacg ccacctacat 



-210> 63 
vjll> 20 
vjl2> DNA 

-213> Artificial Sequence 





RTS-0341 



-41- 



PATENT 



Ar.:isense Oligonucleo 



<400> 63 



20 



gc rtx-iaggac ccc:gccc:c 



<:-:o> 64 
<::::> 20 

<212> DUA 

<213> Artificial Sequence 
< j 2 0 > 

<223> Antisense Oligonucleotide 
<400> 64 



gagcaccctg ggaccccagg 
<210> 65 

<;::i> 20 
< : : 2 > dna 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
< 4 0 0 > 6 5 

aggcagagca ccctgggacc 
<.:10> 66 

<::ii> 20 

<212> DNA 

<213> Artificial Sequence 
-220> 

♦■J2 3> Antisense Oligonucleotide 



20 



< 4 0 0 > 6 6 





RTS-0341 



-42- 



PATENT 



gcgagtggcr cccaggagag 



2 0 



6" 



<213:> Artificial Sequence 



<223> Ant i sense Oligonucleotide 
< 4 0 0 > 6 7 

gyccaagctg agtctctggg 
<210> 68 



<212> d::a 

<213> Artificial Sequence 
<220> 

<2 23> An ti sense Oligonucleotide 
<.;oo> 68 

gtgcagccca caggacgggc 
<210> 69 

< 2 1 1 > 2 o 
<;::2> dija 

<2 13> Artificial Sequence 

< 2 2 0 > 

<223> Antisense Oligonucleotide 
<4 00> 6 0 

gagggaacaa ggtgagctgt 



<210> 
<:211> 



70 

2 0 





RTS-0341 



-43- 



PATENT 



<:2 



<213> Artificia 



1 Sequence 



<?2 3> Ar.riser.se 01 igor.uc ieot ide 
<4-)}> 70 

cacagactcg gctctcgaac 

<210> 71 
<211> 20 
<212> DNA 

<Jl3> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 71 

aggcagagag tgcccacaga 

<210> 72 
<::ll> 2 0 
<212> DNA 

<;:13> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 72 

gcatgaaggc agagagtgcc 
<210> 73 

<;::i> 20 

*. 2 12> DNA 

<2 13> Artificial Sequence 



2 2 0 > 





RTS-0341 



-44- 



PATENT 



<22 3 > Ar.tiser.se Oligorucleo 



< 4 0 i ) ■ * 



^3 



cr r-*-agaaa ggacaggtgc 



20 



2 0 



< 2 1 2 > D\'A 

<213> Artificial Sequence 
<2 2 0> 

<123> Antisense Oligonucleotide 
<4 00> 7 4 

tacagttgaa ggcgacgtgt 

<;:io> 75 
<:ii> 20 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 75 

tgtgattaca gttgaaggcg 

<2I0> 7 6 
< 2 1 1 > 2 0 
<2 12> DNA 

<2 13> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



< 4 '."■()> 76 

acagagtcag ga tgt tgtga 



20 



• 



RTS-0341 



-45- 



PATENT 



<21 :> 20 
< 2 . 2 > DNA 



<2 13> Artificial Sequence 



< 2 . 0 > 



<223 > Anusense Oligonucleotide 



<*;oo> 7 7 

ttattaaatg acggagtcag 



20 



<2 10> 7 8 
<ill> 20 
<::12> DNA 

<2 13> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<4 0 0> 7 8 

tccttcttta ttaaatgacg 



20 



<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<.;oo> 79 

agcgcaccca gtggactggc 



20 



0 1 0 > 8 0 

* ::il> 2 0 

s.:i2> DNA 

-213> Artificial Sequence 





RTS-0341 



-46- 



PATENT 



<220> 



<223> Ant i sense Oligonucleotide 

<-;:o> so 

cr sggcc: zz gccgagggt: 

<210> 81 
< :: 1 1 > 2 0 
<212> DMA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> Antisense Oligonucleotide 

<-;c-o> si 

ggcctcagca cagcctgtga 
<210> 82 

< :i> 20 

<2'.2> DIJA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<4 00> 8 2 

acc t ccccca gaattctagg 
<2 10> 8 3 

<2;:> 20 

<212> DNA 

<21.3> Artificial Sequence 
<220> 



<2^3> Antisense Oligonucleotide 



RTS-0341 



-47- 



PATENT 



<4 0 0> 8 3 

acr:gaagaa ctggagccgg 



<:.::> 20 
<:.:.:> o>;a 

<?I3» Artificial Sequence 
<::20> 

<223> Antisense Oligonucleotide 



<400> 84 

ccaggctcac ctggtccttg 



20 



<::10> 85 
<211> 20 

<;:12> dna 

<213> Artificial Sequence 
<::2 0> 

<223> Antisense Oligonucleotide 



<400> 85 

agcagtcaag ctgcagagag 



20 



<210> 86 

<::::> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 86 

qcccgctcac catgatcaca 



20 



-.210> 87 



RTS-0341 



-48- 



PATENT 



<211> 20 

<212> o:;a 

<213> Artificial Sequence 
< 2 2 0 > 

<;i. 3> Ar.::ser.se 0 1 1 gonuc leo: : 



<400> 87 

ctggctggtg gccggcaaag 



20 



<210> 8 8 
<2:1> 20 
<2 12> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> Antisense Oligonucleotide 



<-;oo> 88 

gtaacaggaa agttcagaac 



20 



<210> 89 
<2 11> 2 0 
<212> DNA 

<213> Artificial Sequence 
<22 0> 

023> Antisense Oligonucleotide 



<400> 89 

rjcagccctga aaaggtaaca 



20 



<210> 90 

o:i> 20 

<212> DKA 
2 13> Artificial Sequence 



220> 



RTS-0341 -49- PATENT 



<22 3> An zi sense Oligonucleotide 
<4 0 0> 9 0 

:::::gac:g cacaggcctg 20 



